Abstract-The use of research-based learning in environmental science course has been done since a long time ago. Research-based learning enforced students to conduct group research based on their topic. The purpose of the research is to identify the outcomes of environmental science learning via research-based learning method for biology students. The research is a comparative study using four classes in 2016 academic year covering 126 students. Kruskal Wallis method was used for the data analysis because the data were not normally distributed. The result is p = 0.000 < α (0.05), which means there is a difference in students' learning outcomes after using the research-based learning method. The conclusion of the research is there is a difference of environmental science learning outcomes after using research-based learning approach for biology students.
I. INTRODUCTION
Students have many activities. However, some students cannot do anything. Even many students have not read anything, and some of them do not have frequent reading time.
To overcome such problems, one way that can be implemented is to force them to read some references that support their study in university. Therefore, the researchers have done some activities that make students diligent to read and study hard in university. Apparently, we make some activities that make students conduct a project or research. The project is usually done in groups. The project is done via research-based learning. Dekker and Wolff (2016) suggested that universities can improve the relevance of their education and can better prepare the students for follow-up studies and to the new and emerging demands of the labor market in the twenty-first century.
Research-based learning has many definitions. Tremp expressed steps of RBL as formulating a general question, overviewing research-literature, defining the question, planning research activities, clarifying research methods/methodologies, undertaking an investigation, analyzing data, making interpretation and consideration of results, and report and presentation of results [1] . Dekker and Wolff used the term of research-based teaching [2] .
Dekker and Wolff concluded learning from research is when students acquire knowledge of critical theories and research in their fields of discipline [2] . Learning about research means that students gain knowledge of methods and techniques of research in courses and research labs. Learning through research means that students acquire knowledge of their disciplines by doing the research themselves.
Some researcher used the term of research-based instruction. Choeisuwan stated that research-based instruction is the teaching and learning process that incorporates research elements into the program [3] . The core principle of the instruction focuses on students' acquisition. In other words, the research-based instruction equips students with the skills and abilities to acquire knowledge by themselves rather than spoonfeeds them the subject-matter.
In this research, we used the term of research-based learning that leads to two steps. In the first step, students gave presentations of theories used in their paper. Afterwards, students in groups developed their research papers. It is usually called proposals. However, we do not use this term in order not to make the students feel like conducting research. They should consult the development of their research papers with their lecturer. If their plan of research is assumed as appropriate according to their lecturer, they could directly conduct research based on their plan.
The research-based learning in this research was applied in an environmental science course. Environmental science is a multidisciplinary science of combining human mind and behavior with the environment. It is in line with Miller and Spoolman statement that environmental science is an interdisciplinary study of how humans interact with living and nonliving parts of their environment [4] . Meanwhile, Miller and Spoolman stated that environmental science is an interdisciplinary study of how the earth works, how we interact with the earth, and how we can deal with the environmental problems that we face [5] . Environmental issues affect every part of our lives and even our body. According to the above background, we conducted this research. It was conducted to compare Environmental Science Learning Outcomes Using Research-Based Learning for Biology Students. It was applied for biology students because this course is programmed for them.
II. METHOD
This research used one-shot experimental case study with some modifications using four groups (classes) [6] . The samples are from 4 classes of biology (3 classes of biology education students and 1 class of biology students) of 2016 academic year who attended the course of environmental science (ES) in 2016/2017 odd semester. The technique used in taking samples was cluster sampling. In this research, we used research-based learning (RBL). In using this method, students were divided into some groups. The RBL method applied to four classes was as follow. The data analyses used are a mean and standard deviation and analysis of variance (ANOVA). Because the data were not normally distributed, we used the alternative of Kruskal Wallis test.
III. RESULT
Based on Table 1 , it can be seen that the mean scores of Environmental Science from 4 class (A, B, C, I) of N= 126 students from Department of Biology was 3.09. Table 2 , it can be viewed that the mean rank of Class A (1) is the highest, followed by Class C (3), class B (2), and the last one is class D. Class A had done the assignment more excellently than the others. Some groups from this class were diligent in consulting with their teacher. Table 3 , it appears that the Kruskal Wallis test resulted in p = 0.000 < α (0.05). It means that there was a difference in the ES learning outcomes in the form of scores of the students from different classes. The use of research-based learning causes different scores. Students from a group that conducted proper research would have good or even excellent scores. Another meaning of RBL has affected ES learning outcomes. Such results are supported by Fernate et al. stated that research-based academic studies allow students to develop their research-related capabilities by promoting critical scientific thinking, problem-solving and using other analytic strategies and technical tools [7] . It enables students to place their learning within a meaningful context, establish an environment that encourages and supports research and emphasizes the synergy between research activity and learning in interdisciplinary research fields. It is also similar to Sota and Peltzer statement that RBL among master degree students through the assignment for research by searching from journal and reading, analyzing, synthesizing as well as giving presentations and holding a discussion together made students increase their cognitive, knowledge, ethics, social skills, communication, arithmetic, and information technology skills, satisfaction and information seeking skill [8] .
Based on
Universities could improve the relevance of their education and can better prepare the students for follow-up studies and to new and emerging demands of the labor market in the twentyfirst century [2] . Moreover, a close connection between teaching and research strengthens their identity. The results of research conducted by Toom et al. indicated that educators appreciate the research-based approach as the main organizing theme [9] . Most of the respondents thought that a five-year study program with a Master degree was an appropriate qualification for a primary school teacher. They also felt that this approach was best to be realized in the students' research work.
The results of a study done by Srikoona et al. showed that the data clearly demonstrated the mean of the effect of
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research-based learning which can enhance the scores of the experimental group on independent variables (knowledge and skills, good citizen, thinking skills, achievement, natural science researcher, basic research, problem-solving skills, critical thinking and inquiry, exempt attitudes) [10] . It is similar to our research. It is also supported by Wannapiroon stating that the research-based learning model appears to provide strong support for the premise that a research-based learning and teaching approach could provide strong support for developing graduate students' research competency and critical thinking skills [11] .
IV. CONCLUSION
There was a difference of learning outcomes in environmental science course using the research-based learning method. It is suggested that research-based learning method should be better for use in the learning activity.
